Objectives-The study aimed to determine the prevalence of unlicensed riding and motorcycle borrowing among young motorcyclists, and to document their perceptions ofhow they would be affected if the minimum age of licensure were raised. Methods-Motorcycling was investigated as part of the Dunedin Multidisciplinary Health and Development Study, a broad longitudinal study of the health, development, attitudes, and behaviours ofa birth cohort. Young motorcyclists, who had ridden on-road during the year before their interview at age 18 years, completed a computer administered questionnaire containing questions about licensure, riding frequency, and motorcycle borrowing. Results-Of the 217 motorcyclists identified, 36% were licensed, 54% had ridden once a month or less frequently, and 72% had usually ridden a borrowed motorcycle during the one year recall period. Significantly more licensed than unlicensed riders and owners than borrowers reported higher exposure and significantly more licensed than unlicensed riders were owners. Most licensed riders (86%) had ridden on public roads before licensure, and many (54%) thought that they would have been much affected by a higher minimum age of licensure.
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Given that the opportunities for modifying the physical environment and the vehicle have limitations, and that the over-representation of young riders in crashes suggests that rider factors may be involved, there is reason to turn to intervention strategies directed at young riders and their social environment. Preferences among such strategies largely reflect whether it is assumed that it is youthfulness or inexperience that is the primary factor in crashes involving young riders. Those who emphasise the effects of age or immaturity tend to favour reducing exposure through restrictions on motorcycle use9 whereas those who emphasise the role of inexperience tend to favour the improvement of knowledge, skills, and protective attitudes and practices, particularly through formal training.'01' These two approaches are somewhat in conflict, as strategies aimed at reducing exposure have the effect ofalso limiting experience. Nevertheless, graduated driver licensing has been promoted as a means whereby exposure to specific hazards (for example, night time riding) can be restricted, while at the same time enabling practical driving skills to be progressively enhanced and monitored. ' were sampled in that survey, however, and the sample was too small (n = 24) to estimate a sampling error, thus the finding should be treated with caution.
Although New Zealand has a graduated driver licensing system, it also has a low minimum age for motorcycle licensure (15 years) compared with other developed countries. In most European countries it is 18 years, and some have argued that 20 years would be more appropriate. '9 In Victoria, Australia, the minimum age for a motorcyclist learner permit is 17 years and 9 months, whereas for cars it is 16 years. This age differential is intended to discourage motorcycling, an activity that involves a greater risk of injury than car driving for a given amount of travel, in favour of car driving.'8 In this context, there is some evidence that experience of car driving reduces the risk of a motorcycle crash among young riders, with those who drive most miles in a car being safest on a motorcycle.20 It can be estimated from the national data,4 that if the minimum age for motorcycle licensure in New Zealand were to be raised to 17 years, there is the potential to reduce total motorcycling mortality and hospital admissions each by approximately 9%. An increase in age to 18 years could produce an additional reduction of 10% for fatalities and 8% for hospitalisations, giving total potential gains of 19% and 17%, respectively. To achieve such reductions high levels of compliance would be required. Also One could conclude from the literature that unlicensed riding and motorcycle borrowing, considered in the context of exposure and minimum age of licensure, may be important risk factors for crashes. No studies could be identified, however, that investigated these factors among large samples of young riders selected in a manner that would not tend to exclude the unlicensed and non-owners. Furthermore, despite the fact that knowledge about target populations is crucial for designing interventions, little is known about these factors in relation to the young New Zealand motorcyclists at greatest risk. The aim of the present study was to investigate these issues among young riders identified from a birth cohort already enrolled in a longitudinal study.
Methods THE COHORT
The participants in this study were members of a birth cohort enrolled in the Dunedin Multidisciplinary Health and Development Study, a longitudinal study of health, development, attitudes, and behaviour. The method of selection and the composition of this cohort have been described fully elsewhere.25 In summary, cohort members were drawn from all children born at Dunedin's only obstetric hospital, between 1 April 1972 and 31 March 1973. The cohort included all children born during that year whose mothers had resided in the Dunedin Metropolitan area and who were known to be still resident in the province of Otago when the children were 3 years of age. Of the 1139 children eligible at age 3 years, 1037 were followed up and assessed within a month of their third birthday. The cohort is somewhat biased socioeconomically and ethnically towards the advantaged, and those ofEuropean descent,25 but the full socioeconomic spectrum is represented. 26 At age 18 years, 876 (85%) of the surviving 1027 cohort members attended the assessment unit and completed an interview about their 
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After written consent was obtained, structured questionnaires were administered during confidential interviews conducted at the assessment unit by trained staff during 1990 and 1991. Copies of these questionnaires are available from the corresponding author.
Results
Of the 217 motorcyclists, 36% (n = 79, 71 males and eight females) held a valid motorcycle licence, 44% (n = 35) of whom held a learner licence, 22% (n = 17) a restricted licence, 30% (n = 24) a full graduated licence, and 4% (n = 3) had a licence obtained before the graduated driver licensing system. Only 5% of the 217 motorcyclists held a motorcycle driving licence exclusively; whereas 76% held a licence to drive a car. Some motorcyclists, may have held a motorcycle licence throughout the recall period whereas others may have been licensed for only part of that time.
Exposure to motorcycling was first measured in terms of the number of riding occasions reported for the one year period before interview. The frequency distribution of this exposure is shown in The 76 motorcyclists who had obtained a licence under the graduated driver licensing system were asked if they had ridden a motorcycle on a public road before they held a learner licence. The distribution of their responses is shown in table 2. When four riders who were unsure if they had ridden before licensure were excluded, 86% (n = 62) of the remaining 72 licensed motorcyclists had ridden on-road before they were licensed to do so. Of these 62, 92% had ridden at least once for reasons other than to attend a motorcycle training school.
All licensed riders were asked 'How much would it have affected you if motorcycle (or moped) licences were not available to anyone until after they were 17 The research was based entirely on self report because in such a large scale study involving many factors it was not possible to use independent confirmation. Nevertheless, self report can provide valid and reliable in- Perhaps the most revealing finding was that while 51 % of the cohort had recently ridden on a motorcycle, less than half of these had driven on-road, and the frequency of their on-road motorcycling was generally low. Even for those who had ridden during the week before the interview, the modal distance travelled was only 20 km. This was a small group, however, and the range of distances travelled varied substantially. Given that the 15 to 19 year age group has among the highest motorcycling mortality and hospital admission rates of any five year age group,4-a far greater exposure to risk might have been expected. This discrepancy serves to emphasise the great risk per unit of exposure involved in riding a motorcycle at this age, and prompts a questioning of the appropriateness of motorcycle use for this age group. Regular use of a motorcycle for transportation was the exception rather than the rule. Moreover, at least twice as many motorcyclists held a car licence as held a motorcycle licence, and few (5%) held a motorcycle licence exclusively. Thus, as most young motorcyclists apparently had at least some access to a car, and were licensed to drive this safer form of transport, few were entirely dependent on a motorcycle for transportation. In light of this, one could argue that the potential gains to be made from reducing motorcycle crashes by raising the minimum age of motorcycle licensure would outweigh the loss of personal mobility for the relatively few riders under this age who ride motorcycles with any frequency. Nevertheless, over half ofall licensed riders, and 66% of those in the high exposure group, said that raising the minimum age of licensure would have affected them 'a lot'. In terms of training for employment, the reduction in the pool of potential employees for the transport industry would be small,' because motorcycles are used for only a limited range of delivery services.
Because 100% compliance and enforcement would be improbable, however, it is unlikely that the potential gains could be achieved in full. Nevertheless, the introduction of the graduated driver licensing system does not seem to have resulted in any increase in the number of unlicensed motorcyclists involved in crashes (R McLaren, Land Transport Safety Authority, Wellington, 1992; unpublished data). Although many young people may be discouraged from motorcycle use altogether if the minimum age of licensure were high enough, this could increase their involvement in crashes as car drivers or passengers, bicyclists, or pedestrians. Nevertheless, the evidence suggests that an overall reduction in serious injuries could reasonably be anticipated.'53132 In Victoria, where the minimum age of motorcycle licensure is 17 years 9 months, only 7% of motorcycling casualties are under the age of 18 years.'8 If a rise in the minimum age for motorcycle licensure was implemented while the present minimum age for car licensure was maintained, and the graduated driver licensing system for car drivers was strictly enforced, this could significantly reduce motorcycling injuries without increasing car injuries by a similar amount.
The finding that most motorcyclists did not hold a motorcycle licence was not entirely unexpected, given that the pattern of usage was, typically, casual. Nevertheless, any unlicensed riding should be of concern because it subverts the aims of the graduated driver licensing system. In view of our previous lack of knowledge about the proportion of young New Zealand motorcyclists riding without a licence, and their intentions regarding licensure, the findings in these areas are ofparticular interest. Only 36% of the 217 motorcyclists reported holding a motorcycle licence. However, the use of a moped by the holder of a full car licence under the age of 25 years is permitted. This has the potential to blur somewhat the distinction between licensed and unlicensed drivers, and may have resulted in some overstatement of the proportion of the latter. Nevertheless, mopeds are relatively uncommon in New Zealand.
Those unlicensed motorcyclists who did not intend to apply for a licence (36%) did not ride significantly less frequently than those who did intend to do so. Future on-road motorcycling intentions were unknown, however, and many of those who did not intend to apply for a licence perhaps also did not intend to continue riding. It is likely that, given such an intention, it may not have seemed worth the effort and cost of going through the graduated driver licensing system procedures. Most motorcyclists in the study were casual riders who rode borrowed motorcycles.
Another relevant factor is the perceived likelihood of being apprehended. Cohort members' perceptions at age 13 years of how often traffic officers apprehended unlicensed motorcyclists are of interest. Most (57%) thought that it 'sometimes' happened, 23% thought it 'hardly ever' happened, and only 20% that it 'usually' happened.33 (Similar perceptions of the likelihood of being caught were not investigated at age 18 years.)
A further possible reason for a lack of incentive to apply for a motorcycle licence is that, whereas parents may insist that their children hold a car driver's licence to maintain insurance protection on the family car, there is no similar pressure in relation to motorcycles, particularly if borrowed without parental knowledge. Thus, there may be little compulsion to obtain a licence.
A substantial majority (72%) of motorcyclists were not the registered owners of the motorcycle that they had driven most frequently during the recall period. This proportion of borrowers is broadly comparable with the level of motorcycle lending (65%) found among students under the age of 21 years who had motorcycles registered with the University of North Carolina. ' 
